INTRODUCTION
Although the mean compressional and shear wave velocities as functions of depth are known to within relatively small uncertainties (< 1%) for certain regions of the earth's interior, such as the lower mantle, our ability to interpret these data in terms of mineralogy and temperature has been hampered by the lack of direct experimental data specifying the shear properties of silicates and oxides at very high pressure and of a validated theory for extrapolating these properties from lowpressure data. Direct measurements of longitudinal and shear velocities and their pressure and temperature derivatives have been carried out simultaneously at preSSures of up to l0 kbar ' and temperatures of •600øC [e.g., Spetzler, 1970] and at higher temperatures at ambient pressures [Soga and Anderson, 1967] . In order to extrapolate these results to high pressure or to reduce the properties of the earth to ambient pressure, formulations are usually applied on the basis of finite strain theory [e.g., Birch, 1952; Ahrens, 1972; Burdick and Anderson, 1975] or lattic e theory [Sammis, 1972] . Comparison with shock wave data provides a critical series of tests to determine the range of compressions over which the low-pressure elastic moduli and their pressure and temperature derivatives may be reliably applied and to determine the relative merits of various formulations of finite strain theory. The pressure dependence of the bulk modulus has been studied by Anderson [1967] and later by Ahrens and Thomsen [1972] , who compared the density observed in shock experiments with that predicted by several forms of finite strain theory for a wide class of materials. Because of the lack of similar data which may be used to specify the high-pressure moduli upon which the longitudinal The prism angle/• is determined such that internal reflection of light at the mirror surface occurs at nearly normal incidence.
An (x, t) diagram which illustrates the shock and rarefaction waves which result from a given impact is shown in Figure 2 . There the origin represents the collision between the flyer plate of thickness a, which is moving with velocity u o, and the target, which is initially at rest. The pressure and the particle velocity Figures 3a and 3b illustrate a typical experimental record. Figure 3a shows the target prior to impact, superimposed upon an image of a slit through which the target is viewed with a streak camera during the experiment. Figure 3b shows the streak photograph produced as the image of the slit is swept across the film plane during the experiment. The sweep rate is determined separately in a test using a Pockels-cell-modulated laser beam [Ahrens et L* > L > L**; the following points, (xt, tt), can be defined: origin 0, the locus of the impact; point I (e.g., (xx, t•)), the arrival of the elastic shock at the back surface of the flyer plate; points 2, 3, and 3', the arrival of the elastic and deformational shocks from 0 and the release wave originating at point 1 at the free surface of the target, respectively; and points 4 and 5, the intersections of the release wave reflected from point 2 with the deformational shock from 0 and the release wave from point 1, respectively. The following additional points will occur on an (x, t) diagram for an event in which L is slightly smaller than L**' point 6, at which the free surface, moving from point 3, arrives at the stationary mirror surface; and point 7, at which the release wave through point 5 arrives at the free surface. For L slightly larger than L*, point 8, at which the rarefaction wave from 1 overtakes the deformational shock, occurs (see 
In (14) 1. L* is used to determine xs, and a value of c is found such that points 3 and 8 coincide.
2. L** is used to determine xs, and a value of c is found such that points 6 and 7 coincide.
The results are listed in Table 1 under the headings 'c(L*)' and 'c(L**),' respectively. The latter value is probably less reliable, for it is influenced by the assumptions made about free surface velocity in the expressions for Us6 and Uo.s.
At the driving stresses which we produced, there is no elastic precursor in 2024 aluminum. Thus the calculations of release wave speed in the aluminum targets could have proceeded from relatively simple analytic formulas similar to those given by Fowles [1960] . Equivalently, (3)-(16) may be solved with Ul set equal to zero. In addition, the identification of L* and L** proved to be very difficult on the streak records from aluminum targets. However, regions 1 and 3 could be clearly identified. Therefore we extrapolated straight-line fits to those regions on the streak photographs to obtain the center of region 2, corresponding to a target thickness L,o. A value of c was sought such that i(L* + L**) = L,o. For aluminum shot A322, which employed a Lucalox flyer plate, we used a value of 11.50 km/s for the release wave speed in the flyer.
The projectiles which we used were constructed of polyethylene and Lexan. Flyer plates thinner than 1.5 mm were also backed with plates of aluminum about 2 mm thick. The projectile velocities were computed from travel times between reference laser beams, as was described by Ahrens et al. 
RESULTS OF EXPERIMENTS
The results of the experiments with aluminum and alumina targets are given in Table 1 3. The shots in which low release wave speeds were observed were also those in which the Lucalox flyer plates were backed with aluminum support discs; it may be that because the release waves were of lower amplitude, the first arrivals produced no significant effect on the streak records. 
